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ABSTRACT : PROBLEM TO BE SOLVED: To generate an air-fuel mixture near an ignition plug by a 

fuel spray injected by a first fuel injection pulse signal and to improve the combustibility by 
dividing the fuel injection pulse signal in a compression stroke into a plurality of pieces, 
and setting the first fuel injection pulse width longer than a second and later fuel injection 
pulse widths. 

SOLUTION: When an engine is controlled by a controller, a fuel injection period is set to 
intake stroke in homogeneous combustion range, and an air-fuel ratio is set within a 
narrow range around a theoretical air-fuel ratio. On the other hand, the fuel injection period 
is set to the latter part of compression stroke in stratified combustion range. In the 
stratified combustion range, the pulse signal in the same cycle is divided into a plurality of 
signals, for example, three, a first injection pulse width is set longer than a second 
injection pulse width, and the second injection pulse width is set longer than a third 
injection pulse width. Thus, an air-fuel mixture satisfying the combustible air-fuel mixture 
concentration can be generated near an ignition plug 7 to improve the combustibility. 



COPYRIGHT: (C)1999,JPO 



I 



(19)H*B^^|f«* (JP) (12) iEt IS i|# S (A) (ll)1fSffflK4iW## 

1-82030 

(43)4:^IBB ^«ll¥a999)3^26B 



(51) Intel' 

F O 2 B 23/10 

F0 2D 41/34 

F 0 2 M 45/10 



F I 

F 0 2 B 23/10 

F 0 2 D 41/34 

F0 2M 45/10 



D 
M 
E 





#^79-241049 




000003997 










(22)imB 


spj« 9 ¥(1997)9/1 SB 




















^;(i«^r&#^;iiK^Br2#« 














(72)9Bn# 
























(74) A 


im± «Bi M (^L«) 



(54) t8jf«iii[«3Wc?Ejifckx>>'>©«ifsji«|f«iif«lSB 



(57) [^j^l 




1 

5 
6 
7 
8 
9 




SOL, 

m^^^r^f^<^7S.mz-sits^m^itco^^^-y< 

in^m2] mti^wi^titimAmm^vi'xmi>znLx 

mmmmm-mmm^^^mxmzm.mi-hm^t vtz 
z t ^wwLt-r^m^.m 1 izimcomf^um^M^^ 
jiy>^y(7)mimi^mmm. 
{mLms"^ md,'^*} y-s^mzi^yyiv^^-i-h^y 

mmm^io-^(>i^yV)vcr>rkixii\p\\.zmMimA-thm 
\^tz:.t^mt-ti>m^mitfz\i2{ztm(^n 
nw^^im^:i^yi^y<r>mmmm^m, 
[fs^jS4] wim'>o yiTp^izxv-fUi^mr&xv 

[mm^iKitj^jk:^ y i^'y(om\mmmm^m. 

[000 11 

'M^yi^y<DmAmitmmmmiz}i\,^x , mm^m^ 
izmi ixmM'&^iSLm'th^izmth i><DXh^. 

[00021 

[m0ii<r>mn s^ja-y ^(TymmizmfAtrmthhrn-^ 
<r>^m<tmt^i>-rzib. v-y yy\*nzmnmM^t:Wi,t 
■fr. yi!>'mzm\^m.mmm-rh ioi.z Lfcmm. 
wmmiikm^:^ y 'Jytfih h . 

[0003] mh<r>nnw^m^i^'Kix.^j<:i^y'jy)i 

LT. !HpgB¥6-3 17 16 m'm.\zWim^ivfz%,(r> 

[0 0 041 z.tL\.z^^^xw^h>L. m \ 5K5^-rJ: 
0 1;. u y-^^ y K b-x h y 5 (7)mizmmM 1 *m 
0.^ti&, imm^^m.izi±^co<p^m-(>mfmm^ 
6t^'Xryi^7^^mmMi<7)'p^mz^?f.. utit^^ 
mttXoi,zLX2 8 1 2 ^<omf^^<f\^r 




!|fBH¥l 1-82 030 



[000 5 1 riyho-;^;!.- y hJi, laiStc^-TJ; 

0 ^z , m-^^ 9 Mzxim^f ^ 3 latctii-i'i t 

;l-Xi|iT2 i 0:R<fS^$iX. 2[HIS^OlSlt^^V^:^lI§T2 
*<3lH]SOPS|=f^NVP^<gT3J:'9:R<iS€$^t^. 10 

*^ltTai^)§iX. 2[HlS<OlSSt^NVUXi|@T2fc3lHlB<0 

[0 0 06 1 cojs^, lai stc^-fctatc, pRm^Tm 

K i oTiSS*$ixfcMf4n^2(iSMtii-& tTjg^MM 
1^7)j£i^®ffl(::^^ii-r^^ii-^». ^<7)#^ 

ig^aii 1 6 tc^-r J: 3 tw. w.mm.<m.^\,z 2 ma 

^Ol«St>'^V^xt^ J: ->Ti«tt$*t^v:«S«iS^3 bmch b 
fcttc. El Tti^-Tidic, 3|IIgi7)i«tf^sVi^x(:J: 

'oxmm^rLtimmmM4bm^j:^zbizxK). ^mm 
^it(r)m.-^%t^^yyyi<r>^miiz^< hixh, 

[00071 

0 ^j:m^(omi^m.mmm^ik.^^:^yi^'yiziiux . 
^mm L fcm\mmt:mi3i^h-tx-^mM^&<7)m^-^ 

$SA^j^T^y7<m.mz-:><t:>ixhtz.»>. j8mi®tt# 

6 ^mmm. 1 <7)4tifegpfci5roS mmmzxmmv^ 
[00081 mufm 1 9 its^-r j; 0 1;. jssmm 1 

[00 091 m2 0l,ZXV—)i'C^^1i^ (HI 9<5DA 

3iiii:rJ^f[i$ix^c»»i«ftf>'^/i';^«#t:J:orie 
[00101 ^m\\±±M<mmM.i^^X-^j:^t\J:::i> 
[00 111 

"S^^^^tAiAcx yi;y<^)mAvmmmmmii . i^vyy 
p^com^-^izj^-t^^y'y^^b . 0 yy^iztsm 
i:mtrhmmmisi¥fb. M^"sit#s:ia#$-tsfim 

mm^vuxm^^tii:h^^mP^mm.^'X!ZA:k3iyiyy 

(7)m\mMmmmmi,zii\,^x . Km'fimizxtii:h^it^ 
m\mm^v\^xm^t:mmzm\L. -^wi^titzmm 



DOCID: <JP_41 1oa2030A_J_> 




11-82030 



[00121 mmm2izufSL<ommm.^^:t^ij:-y 
mmmim^i^mm^^mxmzrmi-i>m 

[00131 li*«3 (Ci£gtcO©(^ltPt5t^?6,*^X>- 

i^y<7)immmmmmii. tmm i * ^t* 2 ^ztim<o 
^mzn\^x . miz^ u yiS^Mz^ y-fji'ii^'th 9 

[00141 ff*^4 tcieK^jSf^ttR»^jA::?E^a:y 

'jy<ri<!mmm'^w,i . ma^ i * tz\t 2 \z%^mr> 

->i^\.zmATmi^hm^t \^fz. 

[00 151 

o<M.^jk:s^yi^y(mmimMnmmmzi?,\^x. mm 
mzx%m^ixfzmm^f^)^^^^<r^ a 1 las «oM 

iHiSltv^/PX<i* 2|l|gJ.m<^m»f^^/l'X<gJ: 

<i5^L. lEIgfO^WIt^NVl-xfi-^tiioTnSI*^ 

2:o< 0. \ik\-mWi^n\.zhft'ixm.-^m.(^^^i3m 

[00161 mum-^A 9 Mziik'thmwvTM 
T^3mzm\\^x^-yyiri>^. ilsls<7)PSStvN-;t'X 

^mk'^^hs^^irvy<r>&m^zmm^. m.-^cr>^ 

[00 171 2lllg. 3IllS<7)illt^NVI^XtCj:o-C«ai* 

^s:?)^ \w^(n■^n)V7.\,z^'^xm^'^t^fzwm. 

[00181 m^m 2 iztmcomf^m.m.^kiL<^jk:i^y 
'jy(^immstmm^mizi5\,^x. n-^^^Mzx^ 

m^ixtLmfmmfvvxmznLx^<7y^t,zm'r^ixh 

i)^hmmm^^f^xmzmM^hzt(,zi:y). mmmiz 
ii\>-^xm:^it^m^^ti^mmi:MiXyyi^cr>m.m<7)mi 



\-^miizmm.-t^zti)^mt^j:K>. m-^im^it-t 

[00191 m^3iz=mcomi^wm^i^Mjk^y 
i^y<7ym\mMm^mm^zi5\,^x . m\mM^<7)m^m. 

mzmm^titimimmi^yr/utmzm^L. m-^ 

mfmiz a v ^xm^(^^ittfiitij^i\ . m'Xtimmi>z 

[00201 mimA tliEttiOfgSrtltift^i^tE.^ii^'XV 

'jy<r>m^mmmmmmzii\,^x . miiom^<m^Am 
ws-n^tK x-9~)V(7)-^-)j\ui\,zi\^^xK^^tzib. 
m\-zmA^ixtzmm'mmiix^~)vtMzmML. sv^ 
tzm3im^Lfc.m^'m:^ja'^^<r>ia.mz-:><*) . 
m^i,zti\^xm.-^cr)mMi\Lmti}Hx. 

[002 11 

[0 02 21 01 (C^-Tiat:, v-lO-rJ^^ y FktX 

h y'5cr)mi,zmm i , M^kr^yyitim 

m^i<7i^^f.z^;fi.. ^yv)v~ym.f.zm^-rhmm. 

M^#MIC:{4 2 ■^cr,m.%f n'/P^ 8 i: 2 *<7)#fm^ 9 

[00231 mm^i^mf,zi,i.^<mm-(^mmm. i 
>m^uznkx'\^h . 

[00241 mm^^-h^^n'M.<n'9 ^ 5 y^/T^M 
^ltwi«St$iX'l>MWiii^{4, :S-©^^N';l^:/8*^gB*>ix 

k M-^-s . u yy^zmL'^ixftm^xt ex h > 5 
)t»«±#-f «fMfi^4't-S^>' ■^yu:?' 8 1fms*f\.h<^\,z'^ 

'>x^mm.if^-vfs-hm^^f\.h . c:^<bco«-ffie*<a 

[00251 iiFmm&mi.zii\,\x , h 
tcra-aSLT v-y yy\^\!zm<:^h^^mt. m^^m: 

[00261 'mmM'^^<rmmm5^\t9yy)V0:> 

mmmi^ e (n^p't^m i ^ 4"Dk -s nit4^ic&?!>«-i> . 

[00271 »4i«*f#6ii-eogg#B#^ (gSf^iftltl^ 




h mmmMtMmmiit- ^ 7 + x - .^^ (cj^ 4> n . 
[00281 3 >- h D-A ■/ h ( i . mi^a^i^'mm 

W^-th h t i , sm-^ riJii!:iiMJt'i' L^^^^ 

nm: h y 5 t'^iM-th^mir\Viy'Amzwm.-th 

fc i: t tc, S«!lJt$:ai&S^tt.-t -rftiflffltiWP^-l. . 

mif-<ii-^^ti-mrim<<z^j:^cf)iz l tzf^'>xd--Mizi^ 

|Iia<7)ia8tyNVP;^.i|STi*f«2II|@iOn69t'>a XlgTa J: 0 
«<^^$fL. 2IIlS<7)iSStyNV|.XliT:*»-30@OIR 

[0 0 3 0] tf-f ^/HC^itftiJSitfc^ 

ff±i|S*iS< =3:^ J: ^ !nl— 9Mzxm 

mmsf^^e-b-c,!imm!^i:i^'t(r>m^x'^,my.hzt^j:< 
m!mi>zmi^fimm.t^h. -r4'i>*.. ^stcs^-r 

o®<i^$n. 2iaswNVPj?.fi'jjiit,'a2*''3iHiB<o 
[003 1] 06{i^yy;uio»ii^i:^ifn (ra20A-A 

[0032] HetfcV^T, Xho-;?(CTiJ-SlJ$ 

ixtz3'0(7ymmmpv\^^m^-\.zxr,xmi^i\fz<im 

[0033] ms<r>y'a-i'^r-V\im\^W-<)Vxm 
"^^UmthfV-^y^TTiVXii^ . 3>|>a-;Ui- 

[0 0 34] :iixi,z-y\.^xmm-thb. ti'XT'yn 
izx. xyy^EiKiic. j^yi^ynnm<7)m^^f^itk 

[00351 iB8v^T;^-r y7-2lc:jttX.T', xyi^'yialiK 




l^m^l 1-820 30 



[00361 gEV^TX-f •y7•3^=:^t^■C^ Mismst^NVi- 

AiigT^5ijis0t35i-f>j-r.s. cliiii. miiz^-txo 
iz. mtfvuy^m^3miz-i^wiLxtiiij'r?>m'^. im 

E(r>mSi^Vl^xmTi t 2|11^^7)I«ftf>'^V^^l|ST2t^ il/ 
3 iaacOiSlt^t;|^;!.<@T3 J: l.^iaWSO-^H-MTi + 

[0037] gEv^•cx7^«yr4^'il^T^ xys/yigiK 
ifc, :!^yi?>%-^m<om^mizmttzm^imm^L 

[0 0381 ggv 7" >yr 5 {cii^T^ Mta^ixtzm. 

[00391 liLtcox 0 izmm^ti. mzimtz':>\,^x 

[0040] j^yi^'y 3 o<DnMtt:iim^mm^m 
iikTco0mmMmmx\ mi. m2iZ7f:-txot,z. t-^ 
hy5 i}<±mi-&!±m'ijm(^ik^izmAmm^ e 
i£i**^gaig{=i««§*i.-g.. m.m^Ti^'jyrf^i,z^ 

[00411 iimmi=t^^i)^hm\ifi^^i,z\mzix 

[0042] n—^^ y Mzi~>\^h^i^lVXm^'%: 3 

m\iz^'m\^x^-hth . ^co^. iinis<^p»i*^NVi^>?. 

fi^t:iJ:oTi«*f$ixJt^4R^2(4, 2|flIS. 3 lag 
<Oi»tf/VUX^-^iC J; ot:i«WSil:tMm^3 . 4 tc: 
Jt'^^TiMtM 1 y~:f)V):.Mzmm-hnW^^^ 
ifi. mitiM.t^^i^rzifyizm-^m&t/^m^izW:^L. nTM 
^^Jt<^^-^**;aiA:l^J«S:ia!;t «.;Sj^T7 ^7 <^iS^ 

[0 04 3] 2 ma, 3IlIBi7)i«StyNVPXfi-f-CJ:->T 
iftlt$ti^jSai^«^3. 4Ji:. rJ'yryPt^t^fiEgi-r-S. 
^ia5&»m^**. l@a«OiSSt/NVPXfi#tcJ:oTifilt;g 

sM^ioifftiffiWi^igi-. mmmm<r>mt>^-\-^izrrt> 
[0044] mmms^^ e cn>mmm^mi3K ^ >-r;p 

OgSDft:^f6HC?SoTV^|,fci6, llHia, 2 Ha, 3 03 
OPtS^>'^V^Xfl■f•^CJ: ^•Ci«l*§ix:rc»ti«S2 , 3 , 
4{4:J'>'r;Wfc«CJilIlIt-S. metcs-^f^fflUKo^i-^B 



)0CID: <JP_4i iaBao30A_j_> 




[0045] tfz. m—^-^ ^MZiH1r?,m.m^Vl-X^ 

T=^mmz-!^pitx\ii-tiL. 1 ^B^mnpouxm^. 
20 a. 3mB<r>mt^vu^mj:o^<^^-f-^m-^iz 

[004 6] i^^<7)/^)vxw±miiti-2m^<r>mM 

1 2*<3 [Hlsoift*fyNVWxi|@T3 X iS5t$ii-i. c: t 
^ZX 0 . 1 (-fct >T?ft^i:b>b^'m$n-l.ffiiS^j±> 

;Ac7°'5 ^" 7 (7)jn^cr>m^ 'KH tcH^-r i: *>"°rsg ^ 

•y 3 y i: >: i, (C , *?SHO<g^*^'{i*^it-5. . 

[ 0 0 4 7 ] , [19— H 1 4 iz^-trnmrnf-z-y^^ 

[0048] *.^SSi)f5B{;^ii' »T , ©^jM&t::— :fir<?D© 
Md^— h£7)©^>i{iJ45riSji^-S. X -7-/1. 3 >- h D— 

m-thi.d\,zts:'>X\^ly. 

[0049] M1^lWRWtr6c7:)fc«ft:mit^rf6]{ix<7-/Ui7) 
®mSEix:^f6]i:BSln)-::^[ftl(;n>E5iL-5.. ■r=&*j*>. 0 

[ 0 0 5 0 1 a >- ha-/i.oL - y Mi. j^yiJgfi^^i^lz 
[0051] PI— •f'f ^'/KcTlgSfclsatc^-S'J^iryii^^ 

rm^vv7.^ifmmmz^j:ho^i>z Lfzif^x<!f:m\,z<m. 

<t£hiio\,z%m^ix^. -t^sh-h. mi 3\,z^-ti.d 

kz. mm^vvxmTi3^(,z^mLx\i:,fi'fi>m-^. i 

[00 5 2] $<i>tc. n—^^ ^ Mzxm\^iXft^ 

mmA^vvxmizni^x^fTy^vim.^'thtihmPvvx 

<, mxmzvm^in.hi^^fth. ^tah^. m 3 
iz^-tx 0 iz. rm^vi'Xim^3mz^mi.x\h^-rh 

^ . 1 0 g coy Vl'XW±^ 1 1 2 0 S ^Oltlt^ 
[0 0 5 31 mi A\±Xr?'-)V'<^miX)jt^ (02iOA- 




#^1 1-82030 



, 3 m\>z^m^tifzimmpvvxm^i<z x -^x^m 

[00 54] 014{c:i3l->T. ll-Xha-^tcT^W-S'J 

^$-^< 0 , imB(^m^mi^vvxm^^zX'yxmi 

[0055] JiLh<7)J: 3 Klf^Sil. »:t#ffltcoi^-C 

[0056] Xi^v-V 3 0 Oft^tt /t(40lEi6:*%r5E<i 
JaTcOB!c«M^I«i^-C', 09, 01 Ot^-Tiot. f 
X h y 53&^±#-r-S>ffii^^fS^0^4^^^M^l«S^#6;&>/^> 

imm'm^izvm^ixh, wt.^mxi^')yrmz^ 
n^ixf^x^-MtEmmcr)m^t.x^m, Lxx^htz 
wMm.m^(>-b^hmA^ixfziimmiix^-}vt 
mzmt^h. 

[0057] immi^ei}-^mmifi^m§i>zvm^ix 
^ztizxK). mmm$^^ei)^hmmf)^mmzm.m^ 
ixhi^^^z\t^x . n-^%cr)iimw^ifi-m< =5r o jari. 

[0058] n-^-^ ^MZ^^hmA^VVxm^t: 3 
mz^mLX\i!,:h^^. Z(r>^. \mB(r>mP'^ivx 

m^i.zx^x^^ixtzmmm2\±. 20B. sins 
ffytm^vvxm^t.zx -^xmi^tif^mmms . 4 \.z 

]t'<^xmmm. 1 xxv~)Vhmzmm-hmmii^^^^ 
ifi. mA&ti^^^^tzibizm.-^%mifimmztiuWLh. sim. 

[00 59] 2®g. 3m^<nmmjvvxm^^zx->x 

w^*^v%*»\ mB(n>\m^vvxm^izX'>xmA^ 
tifzwmm{zit^xmm¥'>^j:\^tz>sb. m-^mit 
(r>mmmmtim t . mmmmcrytm.ifi+'ifi^z'^iy 

[0060] mmim^ecrymAmi-fj\^i:f^. x^-tv 

(r)^:H{^{z^'^x\^^fz>^. 10S, 20a. 30a 

(7ymif-<)vxm^izx->xmi^ivrzmmm^2. 3. 
A\ixu-)Vbmzm.wth, me\,zm:^m^(r>^^ 

^^■txoiz^ :s.\-^i,zmrimLtzm.-^%m'^ !^Ty 

2/7c03fi^(co< 0 , mMl\.zii\<^xm,-^%cr)^it 

mi-h^ix. ^'kifm^z^iytih tth\.z. mmt^-m 

[006 1 ] ^fz. t-^ 9 Mzio\ihm.^f^)VXm 

T^:mmzm\Lx^-hL. i^^iT^mp'ovxm^ . 
20B. 3m^<mm^-<)i'X<mx^^<mM-th^iz 
it<x. WL-^<7>9[mui3^miLx-simi-^it^nLx 



(6) 



nmw- 11-8203 



[ 0 0 6 2 ] 10 n(r>^VVXW±mi 1 1 *-'2 0 

[ 0 2 ] isi t < mM<^^mm. 

[ H 5 1 |a| t < Mf4'«l^^ NVUxm-^^r^-ra. 
[ II 6 ] |5l t < 



[09] fl!JO^Jfi?g.^Sr^^J8!{MMi7)8liffi0. 

[010] |B|t<fi^^M«O^ffi0. 

[011] |5lt<M*4iS^OJg®.S:^^-riEffl0, 
[ 0 1 2 ] |5I t < ^4'«^iOjg®.^^-tT®0, 

[013] n\^<w^mA^vvxiM^^n^-tm. 
[015] m.^m^^^-rminm(r)mmm, 

[016] |SI t<««MSc^BiM0. 
[017] |5l t<i^^^c7)BliM0. 

[018] m\:.<m\mi^vvxmnt:^-tm, 
[019] Pit<MMMcoT[Sia. 
[ 0 2 0 ] i5i t < m.-^msim.<7)^^m. 

1 

5 b'X h y 
6 

7 ^T=yy 

8 

9 sf^vwi^r 



[01] 




1 M'JgS'ig 

5 t°X h > 

6 48!f!4«fi*r# 

7 M.-x-f'ycr 

9 Sf$^<^l'7* 



[04] 




[01 1 ] 





[113] 




16] 



[1151 



a 1 



RjtfSJkaKiie 




[013] 

ll I 



[HI 0] 



It 

t 




XJCID: <JP_411082030A__J_> 



(7) 



mm^l 1-82030 



11171 



[08] 



T=T1+T2+T3 




MRS 



(^START^ 



[129] 



SI 



S2 



S3 



S4 



S5 



T 



i. 




T 

^return ) 



[@12] 



1 

5 b°X h > 

6 <ffi««a«!r# 

8 8ifll^<il'7' 

9 Iff^-'^Vl-r 



I! 



* J. - 



qtasftsaa 





[HI 7] 



mirv < IP AiioRpoanA J > 



• 



(8) 



[^20] 



m 



isriKSdKaiK 



JOOID: <JP_4110aa030A_>)_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SmES 
□^FV^ED TEXT OR DRAWING 
0^URRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GR^SCALE DOCUMENTS 

□ lines OR MARKS ON ORIGINAL DOCUMENT 
□^FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



